Clonal heterogeneity in the early embryonic rodent cortical germinal zone and the separation of subventricular from ventricular zone lineages.
The cell cycle kinetics of individual clones of cells in the embryonic cortex were studied to determine the amount of heterogeneity among cortical progenitors. This kinetic heterogeneity may be the first sign of heterogeneous differentiation in the proliferating cortical germinal zone. Retroviral lineage tracing of clonal progeny in the embryonic day 16 (E16) rat cortex (48 hr after the retroviral infection and [3H]thymidine labeling of proliferating cells) permitted a description of the formation of the preplate in the medial cortex and the formation of the subventricular zone (SVZ) in the lateral cortex. Forty percent of the retrovirally tagged clones were double-labeled with a pulse of [3H]thymidine, corresponding to the 40% of ventricular zone cells in S-phase at the time of [3H]thymidine injection. Most of clones had cell numbers with powers of 2 (2, 4, and 8 cells), suggesting synchronous modes of division. Nevertheless, 15% of the retrovirally tagged clones that were double-labeled with [3H]thymidine at the time of [3H]thymidine injection showed asynchronous mode of division. Clonally related cells in the ventricular zone showed considerable variability in cell cycle times: 56% of the clones (8-cell clones) were composed of faster cycling cells with cell cycle times of 12 hr, and 25% of the clones (4-cell clones) represented slower cycling cells with cell cycle times of 16 hr. The clones migrating outside the ventricular zone differed in size and spatial distribution in the lateral versus medial cortex. In the lateral cortex, half the migrating clones were large proliferating 8-cell clones with all their members contained within the forming SVZ. In the medial cortex, the majority of the migrating clones were 2-cell and 4-cell clones. Given that the medial cortex matures later than the lateral neocortex and that no SVZ has formed in the rat medial cortex by E16, we suggest that the majority of cells that leave the medial cortical VZ by E16 are cells destined to form the neuronal populations of the preplate. The early embryonic cortical ventricular zone includes a mosaic of specialized progenitor cells.